Quasi-periodic changes in Earth s orbital parameters (i.e., Milankovitch cycles) are widely recorded in rhythmic sediments. Astrochronology, which uses such sedimentary cycles, has been used to improve the geologic timescale and advance our understanding of Earth system dynamics, principally during the Cenozoic Era. 
/1000 1 Matsuda and Isozaki, 1991; Isozaki, 2014 , Isozaki, 2014 Fischer, 1976 Hori et al., 1993 , , Hori et al., 1993 , 1 Hori et al., 1993 1-2 1-2 Hori et al., 1993 Hinnov, 2013 Ikeda and Hori, 2014 Ikeda et al., 2017 Latemar Hinnov and Goldhammer, 1991 U-Pb s orbital parameters, summer insolation at 65° north, and oxygen isotope records of benthic foraminifera (LR04; Lisiecki and Raymo, 2005) . Also shown are wavelet power spectra of ETP (normalized Eccentricity + Tilt (obliquity) + Precession) and LR04. Orbital solutions were calculated using the program Analyseries 2.0.4.2 (Pillared et al., 1996) . Mundil et al., 1996; Wotzlaw et al., 2017 % Hinnov, 2013 2 Laskar et al., 2004 Fig. 1 Hays et al., 1976 OAE Algeo et al., 2010 Ikeda et al., 2010 Ikeda et al., , 2015 Ikeda et al., , 2016 Ikeda et al., , 2017 Ikeda et al., , 2018 Ikeda and Tada, 2013, 2014; Ikeda and Hori, 2014; Zhang et al., 2014; Meyer and Malinverno, 2018 Laskar et al., 2004) . The red, yellow green, dark green, and blue contour levels are chosen such that 75%, 50%, 25%, and 5% of the wavelet power is above each level, respectively. The cross-hatched region is the cone of influence, where zero padding has reduced the variance. The black contour lines show the 10% significance level, using a red-noise (autoregressive lag1) background spectrum (Torrence and Compo, 1998) . Precession parameters were calculated using Analyseries (Paillard et al., 1996) following the approach of Herbert (1992 Ikeda et al., 2017) . Periods of (D) LIPs and (E) main oceanic anoxic events (OAEs) are also shown. Possible regional OAEs associated with massive sponge deposition during the Carnian pluvial event (CPE) and end-Triassic extinction (ETE) are shown in grey. The orange shaded areas represent periods of high hydrothermal flux, with darker colours reflecting a higher probability of occurrence. (Berner, 1993) . The deposition of carbonates derived from the weathering of carbonate is not shown, as these processes essentially balance over the long term as far as carbon dioxide is concerned. The cycle can be subdivided into two subcycles involving organic matter (left-hand side) and silicate weathering and carbonate deposition (right-hand side). Hori et al., 1993; De Wever et al., 2015 Winguth and Winguth, 2012 De Wever et al., 2014 Zhang et al., 2015; Ikeda et al., 2016 Winckler et al., 2008 Woodard et al., 2011 Ikeda et al., 2010 10 Sugitani and Mimura, 1996; , 10 Grocke et al., 2010 Sakuma et al., 2012; Sato et al., 2015; Ikeda et al., 2018 , Abe-Ouchi et al., 2013 , Winguth and Winguth, 2012 Ando et al., 2001 Uno et al., 2012 Uno et al., , 2015 , --Newark Kent et al., 2017 Guandao Li et al., 2016 Takemura, 2007 Hori et al., 2011 Re-Os 
